

10 / 5225 f I 
0 3 / 0. 1 5 2« 

/KR 30.07.H»3 

28 jmznm 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



fi gi a S : 2002li n 58158 S 

Application Number PATENT-2002-0058158 

fi ^ y M ^ : 2002^ 09fi 25^ 
Date of Application SEP 25 . 2002 



Applicant(s) 



POSTECH FOUNDATION 



2002 



10 



04 



COMMISSIONER! 



PRIORITY pOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17. 1(a) OR (b) 



1020020058158 



^^ <a^>: 2002/10/7 



[fc^SSI SSI 

[CH£I2J1 

[CH£IS!3H] 



mm 

0001 

2002.09.25 

t^si g§s o\Bm mmm mn^m ±x\ 

AN ELECTRIC FIELD EMISSION ELEMENT HAVING AN INTEGRATED 
TBI ODE STRUCTURE WHICH IS FABRICATED BY USING ANODIC 
OXIDATION PROCESS AND FABRICATING METHOD THEREOF 

2-1999-900096-8 

9-1998-000514-8 
2000-016240-3 

9-1998-000104-8 
2000-016243-5 



oias 

LEE.Kun-Hong 

561123-1052512 

790-784 

s.mh\ 6^31 s&gjinm^iii axi-^ 

KR 

HWANG. Sun-Kyu 

771204-1226124 

790-784 



23-1 



1020020058158 



m 2002/10/7 



KR 



J60NG,Soo-Hwan 
700707-1323419 
790-784 

KR 



.xm 6^31 sssiuMsnii 



KR 

10-2002-0044921 
2002.07.30 

oil o|tt mmMK\ m m=?muo. cHaei 

(21) CHSiei 
ii^g (21) 



20 e 

4 ffl 

1 a 
37 m 

1 .352.000 S! 

sua 

689.000 m 

1. S2^Ai-SAilAi( 



29,000 m 

4.000 a 

26.000 m 
1.293.000 SI 



23-2 




1020020058158 #^ ^^>: 2002/10/7 

^ ^^-i: *^l-§-* 'Un^ 3^ ^2: ^ ^ ^12:«<}- 

^ *^<^ ^It olli^lBl* ;^12:*>J1 <a=^-§- ^^i^lM- 

^ s1r5ii3.e^-3£| ifj-i^^ ^^-^ 3715!]. afl^^ 71-^1 ^Hl *^ ^ 

£. 2f 



23-3 




1020020058158 



%^ <^7:>: 2002/10/7 



'a=^ ^^l-i-tb "^^1^ 3^ ^^V ^ ;^l3:lJ-ig{AN ELECTRIC 

FIELD EMISSION ELEMENT HAVING AN INTEOiATED IRIODE STRUCTURE WHICH IS FABRICATED BY 
USING ANODIC OXIDATION PROCESS AND FABRICATING METHOD THEREOF} 

£ 1^ :^^>^ S-^S., 

3£ 2a ifl^l £ 2ffe ^ €^1 <^H1 ^^1^ 3^ :5i^> 

3: 

<3> ^ ^5^1«<}-# ^ ^ ^isu-'g'^ ^-^s. 

<4> -f-^a-^ S-fe ^£^1 S^<^1 ^;^]* ^7>*V«^ 

El (Tunneling) JL^'^'ll S.^ ^£^1 i^-^^^E] €:=^>7> wj- 

<5> ^7l :^;^]^# 31 «il-§-*H ^^1* 
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^^1 ^^>^ <^1-^^1 ^^<^1 ^^*>^1 ^<=>} ^4^'^>H ^^8: 

^ ^71 t«fl^oii3^, att Ji^l di^;^H1^i ^^m^ ^1^<^1 ™>€- ^ 

1^ ^ifl ^;^>^ £^1^ ^-^S, o]^ 1968^ "^l 

^tl ^^:&(Spindt)^ "-§--§- #5] ^i^CC. A. Spindt, Journal of Applied Physics)";^! 

>a-7l S. 1^ ^^*V^, ^^-g- ^^o] ^A^^ -^ei 7l^(l00)<^m ^el 
€• 7l^(l00)^<:^l ^^^(Cathode Layer) (102), W(Resistive Layer)(104) , ^ 
'Sf'C Insulating Layer) (106), zlsIji tIIoIe ^^(Qate Electrode) (108)^ ^^j^l^ 
^. ^zl- '^H^S.nl^ <^1*>^ 

o]o] ^o.^^ ^ ^(Reactive ion etching) ^^-^S. ^B^^ S^7>^1 

7]^ tfltl) ^2]«J-&j:o)l ^^-^ ^ '^V-g-s)^ €-sl«iffl(Mo), 

^^^(ff). aL#(Cr) ^4 ^2]- 1-;^^ ^^lA]^ :f . ^p^> ^ (Electron 
beam evaporation)^^. 7]^c>fl tfl^l) ^ajwj-^o.^ ^^^It^ £<3=^ ^;^]«^# 

1(110)^ ^>^^Al^ oLsAi, ^j^}^ ^A^*l-7fl ^tq-. 

^2lu|- ^7]^ ^efl ^;^> tfl^^ofl pH^spIb] 

<='1^>^ ^^*]-7fl ^m^V^ ^<^1 -§-<5l*l-^l at!: ^3z}. A>o]o^ :^^c] 
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TljolE ^3).^ 7l2l2. :^^<^ T^l^^l^t^l TflolH 3.7]^ V^} 

^]^S. #ol7l Afls.^ ^;^ol ^7>S ^A*>7fl S\o] ^^o] ^^tfl 

<io> ^1^5^ tfl ^^ofl 37]^ flfl 

<11> ^^^«>7l ^ '9=^'a-2|- 0]-%-^ 'Unm 3^ ^2: 

♦ 7M^ €:^l«<J-# ^ ^]si3-'^«:'ll 9X'^^^, ^^"^ ^ 

f^S}-; >a-7l TflolE ^o^^ >^«.ofl ^A^£|fe TflolE ^^^Ilf; -^71 7\]o]^ 

oi ^:^HlAi ^;^># l3-#*>fe <^lT3lEl;# S^*>^ "g^l^ 3^ ^3: :5i^>l- ^ 

<12> (a)^l^lf^ ^^<^1 ^^-§- ^^^Al7l^ 13:5^^2^-; (b)^7l 

^^'^l >11<^1:^ 7\io]E. ^^^l^f-^ ^^>^-^s ^^^^]f] 

^ ^:^]si\-; (c)^7] ^^ri]^^^ ^^*H ^l^il ^-f ^^^1^1 
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•S^Sl^ 4=^0^ P]^ ^o] ^A^^ 7flo]E ^o^f^^ ^A^A]^!^ ^T^l^q-; (f)^7l Tflo]^ 
711 ^^tl:i=l-. 

<14> 2a ^fl^^l £ 2f^ ^ ^^^1 ^Al (^1611 ojr^xj-^ ol-g-^b 3^ 

^aE:* 7M^ ^:^1 i!}-#di;^>^ ;^)13: ^-^S. olrf. ol*> >a-7l 5. 2a ^fl^l £. 2f» 
^Si5l-o^ «a^l^ 3^ ^S* 7M^ ;^;^1 «j-#^^>^ ^1^^^* ^M]^ ^^^V7l^ ^ 
A. 

<15> £ 2a^ ;^1^1#(200) ^^<^ ^sslBl^ (Sputtering) ^^7l>a-^ 

(LPCVD)^ 3^ ^^ofl A>-g-^ ^^§^(202). ;^1W(204). TllolM ^<^# 

(206). 7llo]E ^^f^(208) ^ •3:^^1^(210)^ ^^^^>^ ^:^]<=>]t^. ^7] TllolS 

^Bl^(Si02) ^^^H- -i-^ ^-Br 7>^-Sl-u|- ^ 

^f^-i- ^}-%--^}^ 'i^*>7lS. ^t^. 
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^l^lf'(200) ^^«^ ^^-g- ^n^S. ^^i^(W). ^l-(Cr), M-2.^(Nb) ^^^^1^ 
(AO. ElBl-^(Ti) >a-7l ^^^> ^^1". € 

^1-. ^3E|El^ SEfe :^;^> 1^ ^^^^ 

^^^]^ ^■^^'(202)* ^^^^mt^f. 

^^(202) ^^<H1 ^«J-#(204)* ^^^-''l?! ^, ^^-2.^ ^5l^f^(206)^ ^ 

^a^l^cf. o]c] ^Hl^^(206) ^^<^ 13-^^ <^l-§-^«^ Tflom 

f^(208)3)-, 'a:^t^l^#(210)^ ^>^1^ ^^^^l^tq-. >^7l ^sl- '^el€-(Si02)ol 

<18> :£ 2b^ ^7] ^^T7]^#(210)<=fl ^xi]^ 7Mfe ^^^m-#(212)» 

<19> -^7] £ 2bofl^i^ ^<^1 ^T^Hl 7Mfe "S^i^l 14^(212)* ^^^^l^l7l ^tl: 
^ ^^^1^ ^^^^ 7l^7l» ;^l7l*V7l ^^^^>1- 

^, ^^t!: ^3E.S1 ^-itCPhosphoric acid)<5m ^^^(Oxalic acid), %^(Sulfuric 
acid) -g-^ ^<^l>^i ^^o]^^ <a=^^S >^>-§-*l-<^ 10~200V^ ^7l--t-^S.>>*i 
v^-icTilEi ^7]S1 "&^^li4f'(212)» ^^^^l^lTfl ^x:^. 

<20> £ 2c ^ £ 2dfe ^^^lM-f'(212)«ill ^tilAfl ^ ^2:7> ^s)^f'(206) 

^^*l-7fl *l-7l ^«fl >a-?- «S:^plu|.(212)^ BBeloi #(214)4 7\]o]^ 

§-(208)* ^^*>^ ^ ^Bl§f'(206)^ '&^T3li+f'(212)5^ z^- t^l^ ^ 
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<2i> ^7] ^ 2c^ S. 2d<^]^^Si\. :^o]^ o.^ Aj^^ oj-g-^^l-o^ >S-^ 'a^um-(212) 

^ f^CBarrier Layer)(214)^ tIIoIe :^^f^(208)^ ^:z^X\^t\., 

<22> OH Bflelo^ f^(214)2)- 7)1 olM ^^^(208)^ ^zj-^ ^^'H^ ^-§-^^ 

^2l-(Reactive ion etching) «<3-^ a>-§-s1H, CF45!l- ^^7>rfi<^l>«^ 7}^ 
*>^. ^^^}^ n^o] #(214)^1- Tflols :^^#(208)<^1 ^^^"^ ^ 

^ ^Bl^#(206)^ K^^] 'g:^T^m^(212)^ zl" pHI * ol-efls ii#s)7)l €^4. 
rtj-el-A-l .^-71 ^, ^Bl^f^(206)JE. ^tJ-'g-^S. ^^^-^V^ ^^n] 

^+#(212)2] 4 THl^il ^4 ^^^H^^ ^^5]^ T^Hl * 7}7]^ ^B]^^ 

(206)^S ^-^J^cf. 

<23> £. 2efe- ^Bl^f^(206)«^ ^^^^ s,r2\M] * Tfl<i 
(218)* ^^^*>^ 

<24> >a-7l :£ 2e^ ^^l^lB] ^^^^;^lollA-l z^z^-o^ 1- xflofl ^A^S]^ c^ip]Bl(218)fe 

-5+^ ^Bl^f'(206)xfl T^Hl 1- w>rt.:^s.^Bl '^^^aIt^ «fli^ <^n]^s. a> 

^1-7] nl^-fl *oi] A^^A]7]7l ^*fl>^ife %<0:<§(Metal Sulfate), ^^<g 

(Metal Nitrate), *^^l-(Metal Chloride) -g-^<^ iilfl- 7>«ll^ 

^. ^^^S)^ ^o]^ 7>«1)^^ A]:?}:©!! rc).e^. 7]-^«H , 7V^ 

tb ifll-^^ol #^ ^l:#(Ta). ^#(Cr), #eltiia(Mo), ^^JE(Co), 

(Ni), HlEf^CTi) 
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^<3-^ JL^KField enhancement factor) ^^^^S. 91^ <^]n]'e\s.^ ^^^^'^] ^ 

^ ^A] c4]6)]Ai oj)l3lE]S A>-g.^ >a-7l ^-ii^W.^ ^-i}-^^ 

±. -i-sl ^^7l-:i# 200~800°Coll>| ^^«fl ^V^M- Se)-^^> ^«fl*>^ . £^ 
1^1 el ^^^^ ^l^^(Thiolization) ^ #(Au)-%(S) ^^^It-I^ 

-i-«fl ^Hl xfl«^ ^^^^c}-. oinfl >S.7l uj-i^^w.^ A^^^ # 

^^<=>] ^Attc-ll, ol* ^^flA^^ ul-S]. ^^^'g* <^]'%-^7{] ^rf. 

^ H-i^-a;:^]- at!: <Hli^lBlS A>-g-^ ^ o;(t:f. 

atlr. ^7lt!: w>fi)- ^o] 2^2^^ Tii4 ^vfl ^A^£)^ «^li^ltK218)^ Tflol^ 
(208)<»1I 7>^^ ^ 7>^7>c,l ^^Al7l7|] Slfei^ll, ^ri\^i218)S^ TflolS ^^^(208) 

^ 7lSl7l- 7}y7}^^^ ^-a-i- >J:^feCfl -fhBl«>7l t^l^olcf. SE^ ^ ^^51 

^^^s e>x4 7fl^S. ^^^7>^*>t}-. neli. ^ ^x^^ ^Al c^loflA-l^ a 

-JJ-^^CTiOa) . 7>:^^ %^l-(CdS) ^s.^] o-|-g-§).o^Aij£ 

1- ^ ^1=1-. 
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<29> £ 2ffe 3^ ^2i^ ^3^1^ A>-g.^ >S-«- ^^^(220)^ n^i-^^ 



-^7] 5. 2f<5flAi^ ^o] A>^ -Mb1^#(206)^ ^ 6)lPlB)(218)-i- ^^^tb 

^, ^2:^ ^3^^ A>^^ ^^#(220)^ ^7)- ^ # 

*i (Thermal evaporation)^ «^l-§-«l-«^ ^^-8- 'S'^ ^ 

^^m-f'(212) -S-^oil ^^Al^cf. 

^^S.^ ^^^1^ ^^S^q- ^^1*1-711 S\V^, A>-§- 7>^^ TflBl 

(Getter) ^ ^ ^^^(.m , i^^-g-(Nb), #el:aiffl(Mo). ^l:#(Ta) -f-o] 

€ ^ Sic).. 

tl: 3.7] <i\- wi]<i-i- 7Mfe til^il ^ atb ^^"Hl-^iiE 
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"^^^^ *^l-§-tv ^^1^ 3^ ^^1- 7>^m ^^V<^1 

^-atb ^^^^ ^^^51^ 

>S-7l TflolE ^o^f^ ^^6\] ^^^S)^ TflolE ^^f^ji)-; 

>S-7l TllolE ^a-J^oj) ;icl#0.s, 7flol:E :^<^^^ 44 ^3:^^111^^ ois.- 

[^^^ 2] 
3] 
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I^^^d- 4] 

5] 

6] 

^7] -S?!-^ ^^^S)^ ^^^(W). 3#(Cr). q^-#(Nb). 

^•¥-^lw(Ai). HiEf^(Ti). >a-7l JL^;^} ^ 
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[^^«^ 8] 



9] 
10] 

^7] <^M^ A>-§-5)fe ^(Au), ^-^^(pt), q^(Ni), 

«.€(Mo), ^i^(W), €l:^(Ta), ^#(Cr), ^B^^iTi), S^M(Co). >^il#(Cs), w>f- 
(Ba), ^5.^(Hf). q^#(Nb), €(Fe), ^«lf-(Rb) ^ >a-7l ^ 

[^^*^ 11] 

#(Ti02). 3g-^#(CdS) ^ <^i^ «>^^ ^-i: ^^^S 3^ ^2: ^ 
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121 

[^^^ 131 
141 

^7] TflolE A>-g-s|^ ^^1-^^. ^(Au). ^^€(W). i^^-g-CNb), 3. 

[^^^ 151 

^ll*J-<Hl ^o^A-i, 

161 
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(Ba). «l-M-f-(V), ^l=S^(Zr). i^^^(Nb), ^^#(Ta). a.l-(Cr). ^^i€(W) ^S.^^ 
17] 

•a^^^^ «=»l-8-^ ^^1^ 3^ 4i^> ^IS «j-'^<^l $l<H>^i. 

(a) ^^'^] ^^-§- -^V^ ^^^A]^m ^^1^; 

Cb)^7] -^^<^l Ti-j-sj-f', TfloiE ^<gf., 711o1:e ^-^f^, ^^P] 

(c) •t^t'i^^^ ^^^^v*^ ^14 «-<^i ^^^^ 

(e) Tljols ^^f-^ ^71 z]- Pl^^-ll *az]. ^1] 

(f) ^7l 7n<ilE ^.g^ 2^ ^vfl6j) ji :^7\- 
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18] 

^71 (a)^;^HlAl ^^€(W). ^l-(Cr). ■q.S.-i-CNb) -^^ ^ 

^^S. sl-^ "^^1^ 3^ 
191 

^7] (b)^;^H^-1 ^'S^, >l]<^m ^^T^lwf^^. ^^>13 

i5i^> ^13: 
201 

>lll7«j-<:'l1 9Xo]^^, 
211 

^71 <0:^'S<>fl ^>-§-sl^ ^ ^^^S. *m *a 

^T^ 3^ ^2: :5i^> 13-^. 
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[^^«c|- 221 

>il20^«^l 9Xo]^^. 

^y] "y=^ -ar^^'^l '^V-S-^fe ^^'5+(oxalic acid). ^^arCsulfuric 

acid), ^^(phosphoric acid), a.#^(chromic acid) ^ <>\2=^ ^^^S. ^ 

^ ^^1^ 3^ ^12: 1}-^. 

[^^•sj- 23] 

^117*J-«H1 ^<H^i. 

z^-^ ^^^^ 'Un]^ 3^ 4i^V 

[^^^J- 24] 

^s. 3^ u-^, 

25] 

>fli7-^J-'^l ^cH^i, 
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I^n^-^ 26] 

rL^> . 
[^^■^ 27] 

^l25^J-oil ^<H^i. 

^^■71 ^^1-^51 ^^^-B:. 711<^1S ^^f- 51-^1 ^ ^ % 

-ar'a. ^-ar'^. ^^1- -g-^-^-^S. ^7> ^o] ^^^^ y^4r *>fe- 

"^^1^ 3^ ^^l«<J-# :5i^V ^12: 

28] 

^71 (f)^7lHA-l <iflPlB;|^, <^PlBlS.fil A>-g-^ 1^151 -^^a^ TflolH 

# ±.:^} . 
[^^■^ 29] 

^7] (f)^;^loll/.i <^lPlBl^, ^7] TflolH ^ocl^ i4)o)]Ai 2]^ ^ 
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30] 

;qi«<J-# «<3-i^. 

31] 

S 200-800*0 <^lAi <^^^ ^^i-s}^ ^^i^S 3q- ^2: 

[^^% 32] 

:i;^> 1^^. 

33] 

^l*s}-(Thiolization) ^ ^(Cu)-%(S) ^^^^V^ ^^i-^S. 

"S^^ 3^ ^2: :di;^> ^12: . 
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[^^^ 34] 

^7l<g^(Electrophoresis)^# ^^^^]-^ ^■^^S. 3^ ^ 

:^«c}-# 4i^> wj-^. 
I^^*^ 351 

'i^l^ 3^ ^2: ^:^} :42, 
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^ ^Bfls. ^^^Elfe ^^-^s ^fe 'S^l^ 3^ ^2: 
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